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The asymmetric unit of the title compound, C19H20N2O3, 
contains two independent molecules in both of which the 
pyrrolidine ring adopts an envelope conformation, but with a 
C atom as the flap in one molecule and the N atom in the 
other. The pyran ring adopts a half-chair conformation in both 
molecules. In the crystal, molecules are linked via C— H- ■ O 
hydrogen bonds and C— H- • -n interactions. 

Related literature 

For a related structure, see: Chitra Devi et al. (2011). For ring 
conformations, see: Cremer & Pople (1975). 




U 2 IN 



Experimental 

Crystal data 

C 19 H 20 N 2 O 3 
M r = 324.37 
Monoclinic, P2 l /n 
a = 17.8782 (13) A 



Z = 8 

Mo Ka radiation 
/x = 0.09 mm" 1 

Data collection 

Bruker SMART APEXII area- 
detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
T^„ = 0.979, r miix = 0.983 

Refinement 

R[F 2 > 2a(F 2 )} = 0.049 

wR(F 2 ) = 0.149 

S = 1.00 

8190 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



T = 293 K 

0.24 x 0.23 x 0.2 mm 



30608 measured reflections 
8190 independent reflections 
5303 reflections with / > 2o(I) 
R in . = 0.030 



437 parameters 

H-atom parameters constrained 
Ap»ax = 0.20 e A~ 3 
Ap mi „ = -0.24 e A~ 3 



Cgll and Cg3 are 


the centroids 


of the 


C12'-C17' and 


C1-C6 rings, 


respectively. 










D-H ■ A 


D-H 


H- ■ A 


D-A 


D-H- - A 


C15-H15-01" 


0.93 


2.60 


3.282 (3) 


131 


C4'-H4'-02" 


0.93 


2.56 


3.407 (3) 


152 


C14'-H14'-02 


0.93 


2.59 


3.327 (2) 


136 


C19'-H19F-01' 


0.96 


2.54 


3.391 (3) 


148 


C18-H18A--Cgll i 


0.96 


2.92 


3.854 (2) 


166 


C19'-H19£- ■ -Cg3 m 


0.96 


2.94 


3.811 (3) 


152 


Symmetry codes: (i) x, y 


- l,z; (ii) -x + 


1,-v + l, 


— z; (iii) x-\, —y 


~ V Z ~ T 



b = 8.0447 (6) A 
c = 23.4660 (17) A 
ft = 97.605 (2)° 
V = 3345.3 (4) A 3 



Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997); software used to prepare material for 
publication: SHELXL97 and PLATON (Spek, 2009). 

The authors thank the TBI X-ray Facility, CAS in Crystal- 
lography and Biophysics, University of Madras, India, for the 
data collection and SS and DV thank the University Grants 
Commission (UGC & SAP) for financial support. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT5906). 
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1-Methyl-3-(2-methylphenyl)-3a-nitro-1,2,3,3a,4,9b-hexahydrochromeno[4,3- 
b] pyrrole 

S. Sundaramoorthy, N. Sivakumar, M. Bakthadoss and D. Veimurugan 
Comment 

In order to obtain detailed information on its molecular conformation, the X-ray structure of the title compound has been 
determined and is discussed here. 

The geometric parameters of the title molecule (Fig. 1) agree well with reported similar structure (Chitra Devi et ah, 
2011). The pyrrolidine rings make the dihedral angle of 54.29 (9)° and 40.05 (9)° with benzene rings of chromeno moiety 
for both the molecules. In both the molecules, the average dihedral angle between methyl benzene ring and pyrrolidine 
ring is 66.83 (9)°. The sum of bond angles around Nl [331.9 (3)°, 329.15 (4)°] and around N2 atom [359.9 (5)°, 
360.2 (5)°] indicate sp 3 and sp 2 hybridizations in two molecules, respectively. 

The pyran ring adopts half-chair conformation, with the puckering parameters (Cremer & Pople, 1975) of q 2 = 
0.3472 (16) A, q 3 = 0.2945 (15) k,cp = 97.6 (2)°, in one molecule and in the other molecule q 2 = 0.3655 (17) A, q 3 = 
0.2930 (17) k,q> = 11 A (2)°. The crystal packing is stabilized by C — H-0 and C — H-tt interactions. Atom C15 
donating one proton to 01' at (x, y - 1, z) and the C4' atom in the other molecule donating one proton to 02 at (-x+ 1, -y 
+ 1, -z) form C — H— O hydrogen bonds. 

Experimental 

A mixture of (2E)-methyl-2-(2-formylphenoxy)methyl-3-phenylacrylate (2 mmol, 0.592 g) and sarcosine (2 mmol, 0.178 
g) in acetonitrile (8 ml) was refluxed for 5 h. After the completion of the reaction as indicated by TLC, the reaction 
mixture was concentrated and the resulting crude mass was diluted with water (15 ml) and extracted with ethyl acetate (3 
X 15 ml). The combined organic layer obtained was washed with brine (2X10 ml) and dried over anhydrous Na2S04. 
The organic layer was concentrated and purified by column chromatography on silica gel (Acme 100-200 mesh), ethyl 
acetate: hexane (1: 9) to afford the pure methyl l,2,3,3a,4,9 b-hexahydro-l-methyl-3-phenyl chromeno[4,3-6] pyrro- 
le-3a-carboxytate as colourless solid in 91% (0.588 g) yieid. 

Refinement 

H atoms were positioned geometrically (C — H = 0.93-0.98 A) and allowed to ride on their parent atoms, with 1.5[/ eq (C) 
for methyl H and 1.2 £/ eq (C) for other H atoms. 

Computing details 

Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT (Bruker, 2008); data reduction: SAINT (Bmker, 2008); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997); software used to prepare material for publication: 
SHELXL97 (Sheldrick, 2008) and PLATON (Spek, 2009). 
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Figure 2 

C — H-0 interactions (dotted lines) in the crystal structure of the title compound. The crystal packing of the molecules is 
viewed down the b axis. 

1-Methyl-3-(2-methylphenyl)-3a-nitro-1,2,3,3a,4,9b- hexahydrochromeno[4,3-6]pyrrole 

Crystal data 

C19H20N2O3 Monoclinic, FlJn 

M r = 324.37 Hall symbol: -P 2yn 
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a= 17.8782 (13) A 
b = 8.0447 (6) A 
c = 23.4660 (17) A 
P = 97.605 (2)° 
V= 3345.3 (4) A 3 
Z=8 

7^(000)= 1376 
Z) x = 1.288 MgnT 3 

Data collection 

Broker SMART APEXII area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co and (p scans 

Absorption correction: multi-scan 

(SADABS; Broker, 2008) 
T mm = 0.979, r max = 0.983 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F > 2<t(.F 2 )] = 0.049 

wRiF 2 )^ 0.149 

S = 1.00 

8 1 90 reflections 

437 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Mo Ka radiation, X = 0.71073 A 

Cell parameters from 1223 reflections 

9= 1.4-28.4° 

(i = 0.09 mnr 1 

7=293 K 

Block, colourless 

0.24 x 0.23 x 0.2 mm 



30608 measured reflections 
8190 independent reflections 
5303 reflections with I > 2a(I) 
R mt = 0.030 

#max = 28.4°, 9mi n = 1.4° 

h = -23->23 
& = -10->10 
/ = -31— *31 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll^F 2 ) + (0.0745P) 2 + 0.4617P] 

where P = (F 2 + 2F 2 )/3 
(A/tj) max < 0.001 
Ap max = 0.20 e A" 3 
Ap mm = -0.24 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 1 , 
conventional ^-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > a{F 1 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




CI 


0.02218(11) 


0.2127 (2) 


-0.20011 (6) 


0.0595 (4) 


C2 


-0.04495 (16) 


0.2582 (3) 


-0.23344 (8) 


0.0828 (7) 


H2 


-0.0427 


0.3143 


-0.2678 


0.099* 


C3 


-0.11375 (15) 


0.2233 (3) 


-0.21748 (9) 


0.0950 (8) 


H3 


-0.1575 


0.2571 


-0.2405 


0.114* 


C4 


-0.11849 (11) 


0.1391 (3) 


-0.16774 (8) 


0.0814 (6) 


H4 


-0.1653 


0.1120 


-0.1572 


0.098* 


C5 


-0.05315 (9) 


0.0942 (2) 


-0.13315 (7) 


0.0579 (4) 


H5 


-0.0566 


0.0378 


-0.0990 


0.070* 
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A 101A1 / 1 O \ 
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A 1 AH(\A (f\ 
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0.08806 (ft) 
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U.UeslD (19) 
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0.0877 
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C9 
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0.0871 
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c • 1 a 
CIO 
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U.U4JU (J) 


i 
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C19 


A ^ QQ-1 /I 


(12) 


a nncx 1 fi\ 
0. / /91 (3) 




a A7T} 

0.0/23 


( 5 ) 




T T 1 A T~"\ 


A CAO 1 

0.5081 




A Ol 1 O 

0.8218 


a Tin 

0.3227 


A 1 AO A 

0.108* 






T T 1 (\JJ 

rilyh 


U.46U3 




A ^"7A1 

U.6 /92 


a inn 1 
0.29U1 


A 1 AO * 

U.lUs* 






n i yr 


U.4JJ / 




U.OOUj 


A 

U.ZOJJ 


A 1 AS* 






Nl' 


0.45555 


(7) 


0.49419(15) 


0.07680 (6) 


0.0503 


(3) 




N2' 


0.35723 


(10) 


0.8038 (2) 


0.15211 (7) 


0.0708 


(4) 




or 


0.36829 


(10) 


0.9366 (2) 


0.17476 (8) 


0.1120 


(6) 




02' 


0.29936 


(10) 


0.7331 (3) 


0.15009(11) 


0.1409 


(9) 




03' 


0.42965 


(8) 


0.95748 (14) 


0.06165 (5) 


0.0702 


(4) 




Atomic displacement parameters (A 2 ) 






IP 


U 33 




U 13 




IP 


CI 


0.0953 (12) 


0.0420 (9) 


0.0390 (7) 


-0.0038 (9) 


0.0005 (8) 




-0.0055 (7) 


C2 


0.137(2) 


0.0639(13) 


0.0399 (8) 


0.0232 (14) 


-0.0154(11) 




-0.0052 (8) 


C3 


0.1028 (17) 


0.112(2) 


0.0596 (12) 


0.0460 (15) 


-0.0303 (12) 




-0.0294 (12) 


C4 


0.0604 (10) 


0.1124(18) 


0.0670 (11) 


0.0170(11) 


-0.0083 (9) 




-0.0338 (12) 


C5 


0.0572 (9) 


0.0653 (11) 


0.0493 (8) 


0.0002 (8) 


-0.0003 (7) 




-0.0102 (8) 


C6 


0.0576 (8) 


0.0379 (8) 


0.0386 (7) 


-0.0013 (7) 


-0.0003 (6) 




-0.0057 (6) 


C7 


0.0500 (8) 


0.0423 (8) 


0.0422 (7) 


-0.0030 (7) 


0.0029 (6) 




-0.0060 (6) 


C8 


0.0681 (10) 


0.0417 (9) 


0.0557 (9) 


0.0025 (8) 


-0.0074 (7) 




-0.0034 (7) 


C9 


0.0373 (7) 


0.0445 (8) 


0.0444 (7) 


0.0040 (6) 


0.0046 (5) 




-0.0028 (6) 


CIO 


0.0505 (8) 


0.0381 (8) 


0.0396 (7) 


-0.0048 (6) 


0.0027 (6) 




0.0006 (6) 


Cll 


0.0508 (8) 


0.0433 (8) 


0.0463 (7) 


0.0108 (7) 


-0.0050 (6) 




-0.0044 (6) 


C12 


0.0487 (8) 


0.0437 (8) 


0.0427 (7) 


0.0020 (7) 


0.0001 (6) 




-0.0002 (6) 


C13 


0.0426 (7) 


0.0434 (8) 


0.0435 (7) 


0.0007 (6) 


0.0002 (6) 




-0.0010(6) 


C14 


0.0545 (9) 


0.0682 (12) 


0.0620 (9) 


0.0129 (9) 


-0.0115 (7) 




-0.0090 (9) 


C15 


0.0794 (12) 


0.0815 (14) 


0.0628 (11) 


0.0130(11) 


-0.0267 (9) 




-0.0120(10) 


C16 


0.0909 (13) 


0.0687 (12) 


0.0485 (9) 


0.0011 (11) 


-0.0121 (9) 




-0.0154 (9) 
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CI / 


a ooo c /1 a a 
0.0 /23 (10) 


A AC 11 /I A A 

0.0312 (10) 


A ACAC fQ\ 

0.0303 (0) 


A AA/^/1 /OA 

0.0064 (5) 


A AAOC /O'A 

0.0023 ( /) 


A AAA'} /OA 

— o.ooy3 ( /) 


Clo 


A A£ A O / 1 A A 

0.0648 (10) 


a a a oa /a\ 

0.04 /o (y) 


A ACAC /A\ 

0.03^3 [y) 


A A1 OjC ZO\ 
0.0156 (5) 


A AACA /TA 

0.0030 (/) 


A AA/1A ZO\ 

0.0040 (5) 


fin 

ci9 


A H OA /I OA 

0.12s0 (15) 


A AOO/C / 1 £L\ 

0.055O (16) 


A A/1 A A /A\ 

0.04^0 {y) 


A A A AA / 1 A \ 

— 0.040^ (14) 


A A 1 C\1 /1 1 A 

0.01V3 (11) 


A AAAA /1 AA 

o.oooy (io) 


XT1 

JN1 


a A/i ci (£i\ 
0.0433 (6) 


A AO C C /£A 

0.0333 (6) 


A A/1 O 1 (£\ 

0.04ol (6) 


A AA/^/1 /C\ 

0.0064 (3) 


A AAAC /CA 

0.0003 (3) 


A AAAC /CA 

0.0003 (3) 


JNz 


A AO i o /i i\ 
O.OVlo (1 1) 


A ACCO /1 OA 

0.0330 (1U) 


A A/ll/l (H'\ 

0.04J4 ( /) 


A aoc/; /OA 
—0.0236 (V) 


A AAO"/1 /O'A 
0.00 /4 (/) 


A AAOO /OA 

— o.oo2y ( /) 


Ul 


a 1 ,<co /1 /;a 
0.163 / (16) 


A A/1 OA /OA 

0.045V (5) 


A AOA£ ( \ A^ 

0.05^6 (10) 


A A 1 O A ( 1 A\ 
— 0.01Z4 (10) 


A A 1 O/I /1 AA 

0.01 /4 (10) 


A A 1 OO /OA 

0.01V2 (5) 


*~*o 
Uz 


A AOOO ( 1 A A 

o.osy2 (10) 


A 1 1 AC /I T\ 

0.1103 (1j) 


A AA1 O/I A\ 

o.oyjs (io) 


A A/ITO /1 AA 

—0.04 /5 (10) 


A AO£A /OA 

0.0260 (5) 


A AA 1 C /AA 
0.0013 (V) 


/~\1 
U3 


A A/CCC /OA 
0.0633 (/) 


A AC A £. fH\ 

0.034o ( /) 


A ACOA i £Z\ 

0.03Z0 (6) 


A A0 1 O //C\ 

O.Oziz (6) 


A AAOA /CA 

—0.005V (3) 


A A 1 O 1 /CA 

—0.0131 (3) 


CI 


0.0 / 33 (1 1) 


A A/1 OO /OA 

0.0452 (V) 


A A/IOC /0^ 

0.04V3 (0) 


A AAAT /OA 

0.00V / (0) 


A A 1 AO /OA 
0.0102 (5 ) 


A AACO /OA 
0.0035 (/) 


Cz 


A AO AA / 1 /I A 

o.osw (14) 


A (\HHH /1 A \ 

0.0/ / / (14) 


A AC O 1 / 1 (\ \ 

0.0351 (10) 


A A A AO /1 1 A 

— 0.000Z (11) 


A AA1 O /AA 

-0.0015 (y) 


A C\f\CA /1 AA 

—0.0064 (10) 


C3 


0.0 /OO (1 J) 


A 1 OO /OA 

0. 122 (2) 


A AO/I A /1 /1\ 

0.0540 (14) 


AA1C2 /"IMA 
— 0.0133 (13) 


A AAA 1 /1 1 A 

—0.0001 (11) 


A A 1 1 1 /1/1A 

—0.0111 (14) 


p/i ' 
C4 


o.Ujoy (li) 


A 1 O 1 ZO\ 

0.121 (2) 


A AO 1 /1 1\ 

0.0531 (1j) 


A AAA 1 / 1 OA 

—0.0001 (lz) 


A A 1 jCO /A\ 

0.0162 (y) 


A AA/1 /I / 1 O A 

—0.0044 (13) 


pc 
C5 


a n£ 1 1 /1 a a 
0.0613 (10) 


A ACAO / 1 OA 

0.0505 (13) 


A ACOA 

0.0356 (V) 


A AA71 /I AA 
0.00/3 (10) 


A A 1 OA /OA 

0.0120 (5) 


A AA/;0 /OA 

—0.0063 (y) 


p a' 
Co 


A nc/:/i /aa 

0.0364 (V) 


A A/1 O jC /A\ 

0.0486 (V) 


A ACA/I ZO\ 

0.0304 (5) 


A AA*7C iH\ 
0.00/3 (/) 


A AAA/1 /OA 

0.0094 ( /) 


A AA/1 C /OA 

0.0043 (/) 


C7 


A AC yl T /0\ 

0.0547 (8) 


A A A C A /A\ 

0.0450 (9) 


A ACA*7 /A\ 

0.0597 (9) 


0.0052 (7) 


A A 1 1 A /"7\ 

0.0134 (7) 


A A A A A SH\ 

0.0044 (7) 


for 

Co 


A AA AT / 1 A A 

0.066/ (10) 


A A1 OA /OA 

O.OJoy (a) 


A ATI 1 / 1 A\ 
0.0/31 (10) 


A AACC /OA 

0.0033 (5) 


A AAjCA /OA 

0.006V (5) 


A AACO /OA 

0.0032 (5) 


PO' 

cy 


A A/1 A/I (Q \ 

0.0464 (a ) 


A A1 1 T /TA 

0.031 / (/) 


A AA1 £ /OA 

0.0635 (y) 


a aaoo //;a 
— 0.002y (6) 


a ai 1 /; //:\ 

0.01 16 (6) 


A AA1 C /OA 

—0.0033 (/) 


CIO 


ftftrn /o\ 

0.0513 (S) 


A A1 A/1 /OA 

0.0364 (a) 


a 1 /o\ 

0.0631 (y) 


A AACT iH\ 
0.003 / (/) 


A AAOA /OA 
0.00/9 (/) 


A AA/1 A /OA 

—0.004V (/) 


Cll 


A AT 1/1 / 1 A A 

0.0 / 14 (10) 


a m a a /o\ 
0.0366 (8) 


A im 0/1 AA 

0.0/zo (10) 


A AAA/1 ZO\ 

— 0.00v4 (5) 


A AAO/I /OA 

—0.00 /4 (5) 


A AA1 A /OA 

0.0014 (5) 


Clz 


A ACCA /OA 

0.0350 (y) 


A AI^Q /OA 
0.0368 (8) 


A A/:C7 /A\ 

0.065 / (y) 


A A AO C ZO"A 

0.0023 (/) 


A AA/;/1 /OA 

0.0064 ( /) 


A A AO C /OA 

—0.0023 (/) 


CI j 


A A/1 d /TA 

0.045 3 (/) 


A A1AA /OA 

0.0366 (8) 


A AAO 1 /OA 

o.o6zi (y) 


A AA1/1 

0.0034 (6) 


A AAOO /£A 
0.005V (6) 


A AA/1 O /OA 

—0.004/ (/) 


C14 


A AAAO /1 A A 
0.060Z (10) 


A A/1TT /1 A A 
0.04 / / (10) 


A ATI 1 /1 1 A 

0.0/31 (11) 


A AAA1 /OA 

—0.0001 (5) 


A AA/1 C /OA 

0.0043 (5) 


A A 1 OO /OA 

—0.0125 (V) 


C15 


A ATOO / 1 0\ 

0.0782 (12) 


A AT A A / 1 ") \ 

0.0709 (13) 


A A A '1 1 / 1 AA 

0.0621 (10) 


A AA*7 1 / 1 A\ 

0.0071 (10) 


A AA 1 A /A\ 

0.0010 (9) 


A AI n { 1 AA 

-0.0137 (10) 


C16 


A Aon /1 1A 
O.Oojz (1 3) 


a mo 1 t 
0.0 /zl (13) 


A AA 10/1 AA 
0.061Z (10) 


A A 1 IO /1 1 A 

o.oi3y (ii) 


A A 1 AT /OA 

0.010/ (y) 


A AA/1 /I /1 AA 

0.0044 (10) 


CI / 


A ATTT /1 1 A 
0.0 / / / (11) 


A A/1 AA ^OA 

0.0460 (y) 


A AT 11 /1 1 A 
0.0/13 (11) 


A AA/1 1 /OA 

0.0043 (y) 


A A 1 1 O /OA 

o.ony (y) 


A AAA/1 /OA 

0.0064 (y) 


C18 


A ATT A / 1 1 A 
0.0//4 (11) 


0.0334 (o) 


A AOOT /IOA 
0.082 / (12) 


A AAAA /OA 

o.oooy (0) 


A A 1 OA /AA 

o.oisy (y) 


A A 1 AA /OA 

—0.0100 (8) 


r~" 1 A' 

ciy 


A AA A1 / 1 A A 

0.0y6J (14) 


A AA O A M 11 

0.0680 (lz) 


A AC C O /AA 

0.0558 (y) 


A AH f /11A 

0.0215 (11) 


A AO OA /AA 

o.ozzo (y) 


A AA1 A /AA 

0.0034 (y) 


Nl' 


0.0574 (7) 


0.0292 (6) 


0.0654 (8) 


0.0036 (6) 


0.0122 (6) 


-0.0013 (6) 


N2' 


0.0712(10) 


0.0674(11) 


0.0719 (9) 


0.0242 (9) 


0.0024 (8) 


-0.0161 (8) 


or 


0.1246 (13) 


0.0847(11) 


0.1221 (13) 


0.0457 (10) 


-0.0010 (10) 


-0.0476(11) 


02' 


0.0779(11) 


0.1486(18) 


0.208 (2) 


-0.0084 (12) 


0.0644(13) 


-0.0781 (17) 


03' 


0.0954 (9) 


0.0313 (6) 


0.0773 (8) 


-0.0069 (6) 


-0.0131 (7) 


0.0029 (6) 



Geometric parameters (A, ") 



CI— C2 


1.392 (3) 


cr— C2' 


1.396 (3) 


CI— C6 


1.402 (2) 


cr— C6' 


1.399 (2) 


CI— C19 


1.503 (3) 


cr— ci9' 


1.496 (2) 


C2— C3 


1.361 (3) 


C2'— C3' 


1.365 (3) 


C2— H2 


0.9300 


C2'— H2' 


0.9300 


C3— C4 


1.362 (3) 


C3'— C4' 


1.372 (3) 


C3— H3 


0.9300 


C3'— H3' 


0.9300 


C4— C5 


1.379 (2) 


C4'— C5' 


1.379 (3) 


C4— H4 


0.9300 


C4'— H4' 


0.9300 


C5— C6 


1.381 (2) 


C5'— C6' 


1.390 (2) 


C5— H5 


0.9300 


C5'— H5' 


0.9300 


C6— C7 


1.5183 (19) 


C6'— C7' 


1.521 (2) 


C7— C8 


1.542 (2) 


C7'— C8' 


1.535 (2) 


C7— CIO 


1.5507 (19) 


C7'— CIO' 


1.565 (2) 


C7— H7 


0.9800 


C7'— H7' 


0.9800 
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p o XT 1 

C8 — JN 1 


1.4666 (18) 


f • q T TO A 

Co — H8A 


A ATAA 

0.9700 


/~*o t yon 

Co — H8B 


A AT A A 

0.9700 


/~* a xt i 

C9 — Nl 


1 A "7 A C / 1 A\ 

1.4705 (19) 


/"* a n t 

C9 CI J 


1 cniA /1 A\ 

l.DUzU (19) 


C9 — CIO 


1 c n /i / 1 n\ 

1.5234 (19) 


P (\ T JA 

C9 — H9 


A AO A A 

0.9800 


P 1 A P 1 1 

CIO — Cll 


1 CIA ZO\ 

1.510 (2) 


pi A XTO 

CIO — JNz 


l.Mo (z) 


pi 1 PiO 

Cll — 1)3 


1.4266 (17) 


pi 1 TT11A 

Cll — H11A 


a ataa 

0.9700 


pi i tti i r> 

Cll — HUB 


A A "7 A A 

0.9700 


P11 S~~\ 1 

C12 — 1)3 


1.3679 (16) 


C12 — C13 


1.386 (2) 


P 1 I P 1 1 

C12 — C17 


1 i on /i \ 

1.387 (2) 


p 1 P 1 .4 

C13 — C14 


1 O OA CW 

1.389 (2) 


p 1 /I PIC 

C14 — C15 


1 T01 /T» 

1.381 (2) 


P 1 /I TT1 /I 

C14 — H14 


A AO A A 

0.9300 


C 1 5 — C 1 6 


1 1 £ A /O \ 

1.369 (3) 


P 1 C TT1 C 

C15 — H15 


A A1AA 

0.9300 


p 1 /- PIT 

Clo — C17 


1 0"7C ZO\ 

1.375 (2) 


Clo — H16 


A AO A A 

0.9300 


P 1 >~l tti n 

C17 — H17 


A AO A A 

0.9300 


P 1 O XT 1 

C 1 8 — N 1 


1 /I C*7/_7 / 1 A\ 

1.4576 (19) 


1 O TT10A 

C18 — H18A 


a az:aa 

0.9600 


P 1 O T T 1 on 

C18 — H18B 


0.9600 


C18— H18C 


0.9600 


C19— H19A 


0.9600 


pin tti no 
C 1 9 — H 1 9B 


A A/TAA 
0.96U0 


P 1 A T T 1 ap 

C19 — H19C 


0.9600 


XT'"! P* 1 

N2 — Ol 


1 1A1 /1\ 

1.207 (2) 


xto *~\o 

JN2 — (J 2 


1 n£ /o\ 

1.226 (2) 


C2 — CI — Co 


117.65 (19) 


PI P 1 P 1 Pi 

C2 — CI — C19 


1 1 A AO / 1 0\ 

119.08 (18) 


p / p 1 pin 

Co — CI — C19 


123.24 (16) 


PO p -> p i 

C3 — C2 — CI 


in 11 /i n\ 

122.31 (19) 


PO p O TTI 

C3 — C2 — Hz 


1 1 o o 

118.8 


P 1 PI T 11 

CI — C2 — H2 


118.8 


PI PO P /I 

C2 — C3 — C4 


1 1 A A /I / 1 0\ 

119.94 (18) 


/~<0 /~<o tjo 

Cz — C3 — Hi 


1 OA A 


P A P O TTI 

C4 — C3 — H3 


120.0 


PO P /I PC 

C3 — C4 — C5 


119.4 (2) 


C3 — C4 — H4 


1 OA 'J 

1/0.3 


C5— C4— H4 


120.3 


C4— C5— C6 


121.66(18) 


C4— C5— H5 


119.2 


C6— C5— H5 


119.2 


C5— C6— CI 


119.01 (15) 



P O' XT 1 ' 

Co — JN 1 


1 A C £L /1\ 

1.456 (2) 


P Of T TO M 

C8 — H8 1 


A ATAA 

0.9700 


C8 — H8 2 


A AT AA 

0.9700 


C9 — N 1 


1 A "71 /I / 1 A\ 

1.4724 (19) 


PA' P 1 O ' 

C9 — C13 


1 CAzT /T* 

1.506 (2) 


P C\t P 1 l\ ' 

C9 — C10 


1.531 (2) 


PA/ TTAf 

C9 — H9 


A AO A A 

0.9800 


P 1 A' pi 1 1 

C10 — Cll 


1 CAT /T\ 

1.507 (2) 


p i r\r XTO ' 

C10 — JNz 


1 coo /o\ 

1 .ill (1) 


pi 1 ( PiO f 

Cll — 1)3 


1 /I O /I /o\ 

1.424 (2) 


pi 1 ( TT11P 

Cll — H11C 


A AT A A 

0.9700 


pi 1 ( TT 1 1 T~"\ 

Cll — H11D 


A A "7 A A 

0.9700 


P 1 T P*0 ' 

C12 — 03 


1 O *70 A / 1 A\ 

1.3730 (19) 


C12 — C17 


1 T01 /T\ 

1.381 (2) 


p 1 p ni 

Cl2 — Cl3 


1 1 O A /O \ 

1.389 (2) 


pni pi 

C13 — C14 


1 TOO Pt\ 

1.388 (2) 


P 1 /I f pi ff 

C14 — C15 


1 0*7zT /")\ 

1.376 (3) 


pi /|| TT 1 /I / 

C14 — H14 


A AO A A 

0.9300 


P 1 C f P 1 /~ t 

Cl5 — C16 


1 O "7 /" /O \ 

1.376 (3) 


PIC TT 1 C ' 

CI 5 — H15 


A AO AA 

0.9300 


P 1 jC' P1T 

Clo — CI 7 


1 TTI /O \ 

1.371 (3) 


P 1 P TT 1 P 

C16 — H16 


A AO AA 

0.9300 


P 1 T/ T T 1 Tf 

C17 — H17 


A AO AA 

0.9300 


rii of XT 1 f 

C18 — Nl 


1 A C A /T\ 

1.454 (2) 


/"mcw tti on 

C18 — H18D 


0.9600 


/"'lO' TTI OT7 

C18 — H18b 


A AjCAA 

0.9600 


C18'— H18F 


0.9600 


CI 9'— H19D 


0.9600 


p i o' t_ti nr? 
C 1 9 — H 1 9b 


A A/TAA 

U.96UU 


p 1 nr tti nr 

C19 — H19F 


0.9600 


XTT P*1' 

N2 — <J2 


1 1 TjC /Ti 

1.176 (2) 


XT1 ' P 1 ' 

N2 — or 


1 1 AO /Ti 

1.198 (2) 


C2 — CI — C6 


1 18.24 (16) 


PT P1' P1A' 

C2 — CI — C19 


1 1 O £L A / 1 T\ 

118.69 (17) 


C6 — CI — C19 


1 O ") A^ / 1 T\ 

123.06 (17) 


PO t PI ' P 1 ' 

C3 — C2 — cr 


TOO 01 /10\ 

122.21 (18) 


PO' PT TTAI 

C3 — C2 — H2 


1 1 O A 

118.9 


P 1 t PI f Till 

Cr — C2 — H2 


118.9 


PT PO f P /I J 

C2 — C3 — C4 


1 1 A O / 1 A \ 

119.36 (19) 


PT PO ' T T") ' 

C2 — C3 — H3 


1 OA O 

120.3 


P /I ' P Of in / 

C4 — C3 — H3 


120.3 


PI ' P /I ^ PC »* 

C3 — C4 — C5 


1 1 A AC / 1 A\ 

120.05 (19) 


Z~ 1 '5 t At TJ A ' 

C3 — C4 — H4 


1 OA A 

Izu.U 


C5'— C4'— H4' 


120.0 


C4'— C5'— C6' 


121.26(17) 


C4'— C5'— H5' 


119.4 


C6'— C5'— H5' 


119.4 


C5'— C6'— cr 


118.87(15) 
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PC p /" p n 

C5 — Co — C7 


lz0.4o (13) 


CI — C6 — C7 


120.51 (14) 


p /- pn no 

Co — C7 — C8 


1 1 n yi -7 / 1 o \ 

117.47 (13) 


p r pn n a 

Co — C7 — CIO 


115.17 (12) 


Co — C7 — CIO 


1 AO 1 £ / 1 1 \ 

102.16 (11) 


Co — C7 — H7 


107.1 


/-in /-in in 

C8 — C7 — H7 


1 at 1 

107.1 


/-11 rv /-in t y — 7 

CIO — C7 — H7 


107.1 


XT1 /"^O "7 

N 1 — C8 — C7 


1 a/^ zro /n\ 

106.62 (12) 


XT 1 /" O TTO A 

Nl — C8 — H8A 


1 1 A A 

110.4 


/""7 P^O TTO A 

C7 — C8 — H8A 


1 1 A A 

110.4 


XT1 /" O TTOTJ 

Nl — C8 — H8B 


1 1 A A 

110.4 


P^*7 /~i O TTOTJ 

C7 — C8 — H8B 


1 1 A A 

110.4 


TTO A P 0 r TOrt 

H8A — C8 — H8B 


1 AO /" 

108.6 


XT 1 P r\ 1 O 

Nl — C9 — C13 


11/1 A O / 1 1 \ 

114.98 (11) 


XT 1 /" <"i pi A 

Nl — C9 — CIO 


AO AO / 1 A\ 

99.98 (10) 


cij — C9 — ciu 


111 1 a / 1 o\ 
lll.z9 (lz) 


xt 1 /~<a Tin 

N 1 — C9 — H9 


1 1 A 1 

110.1 


/-II T /~1 ("» T T (\ 

C13 — C9 — H9 


110.1 


pi A P (\ TTA 

CIO — C9 — H9 


1 1 A 1 

110.1 


Cll — CIO — Nz 


1 AA OO /1 OA 

109.ZZ (13) 


Cll — CIO — C9 


1 AA T) /I 1 \ 

109.73 (11) 


N2 — CIO — C9 


111 ^ n /i^\ 
111. 27 (12) 


p 1 1 p -i r\ P "7 

Cll — CIO — C7 


11C ") O /1 1 \ 

115.32 (11) 


xto nn r^n 

N2 — CIO — C7 


1 AO AC /1 1\ 

108.45 (11) 


C9 — CIO — C7 


102.74 (11) 


03 — Cll — CIO 


1 1 r A / 1 1 \ 

1 12.54 (11) 


p« ~> /-111 TT11A 

(J 3 — C 1 1 — H 1 1 A 


1 AA 1 

109.1 


pi a pi 1 TJM 1 A 

CIO — Cll — HI 1A 


1 AO 1 

109.1 


piO rii 1 TT11TJ 

(J J — C 1 1 — H 1 1 B 


1 AA 1 

109.1 


pi A PI 1 TT11F1 

CIO — Cll — HUB 


1 AA 1 

109.1 


TT11A r 1 1 TT11T) 

H11A — Cll — HUB 


107.8 


U3 — Clz — CIJ 


lzz.o4 (lz) 


/~\0 P 1 O P 1 *7 

03 — C12 — C17 


11C TO /I T\ 

115.78 (13) 


P 1 O P 1 O P 1 *7 

C13 — C12 — C17 


101 / 1 ") \ 

121.33 (13) 


p 1 -» PIT p 1 /t 

C12 — C13 — C14 


1 1 T C 1 / 1 /I \ 

117.51 (14) 


p 1 -> p 1 -> pa 

C12 — C13 — C9 


1 OA OO / 1 0\ 

lzO.oz (lz) 


p 1 /i p 1 1 pa 

C14 — CI 3 — C9 


101 CC 

121.55 (14) 


P 1 C P 1 A P 1 1 

C15 — C14 — C13 


10 1 O Z' / 1 T\ 

121.36 (17) 


pi f P1/1 TT1/1 

C15 — C14 — H14 


1 1 A O 

119.3 


p 1 -7 p 1 /i TT 1 y1 

C13 — C14 — H14 


1 1 A O 

119.3 


P 1 /T P 1 c p 1 /I 

Clo — C15 — C14 


11A A/' /I A 

119.96 (16) 


Clo — C15 — H15 


1 OA A 

120.0 


C14 — C15— H15 


120.0 


C15— C16— C17 


120.16(16) 


C15— C16— H16 


119.9 


C17— C16— H16 


119.9 


C16— C17— C12 


119.64(16) 


C16— C17— H17 


120.2 



p c f p /_ r p -7 r 

C5 — Co — C7 


119.41 (14) 


pi f p/"? p -7 / 
Cl — C6 — C7 


10 1 npi / 1 a \ 

121.70 (14) 


PP/ pn / POf 

C6 — C7 — C8 


114.66 (13) 


p /_ r pn/ P 1 A' 

Co — C7 — C10 


115.53 (13) 


p 0 / p -7 r P 1 A' 

C8 — C7 — C10 


1 A 1 nn /I ^\ 

101.78 (12) 


p /■ / pn/ iTni 

C6 — C7 — H7 


108.2 


P O f pn/ in/ 

C8 — C7 — H7 


1 AO O 

108.2 


P 1 A( PT in; 

C10 — C7 — H7 


108.2 


XT 1 ' p O / p -7 / 

Nl — C8 — C7 


1 AJ f f /10\ 

104.55 (13) 


XT1 ' p O ? TTO'1 

N 1 — C8 — H8 1 


1 1 A O 

110.8 


pn/ PO' TTO'1 

C7 — C8 — H8 1 


1 1 A O 

110.8 


XT1 ' /^O' TTO'O 

N 1 — C8 — H8 z 


1 1 A O 

110.8 


pn/ PO' TTO'O 

C7 — C8 — H8 2 


1 1 A O 

110.8 


TTO'1 PO' TTO'O 

H8 1 — C8 — H8 2 


1 AO A 

108.9 


XT 1 ' PA' P 1 O ' 

Nl — C9 — C13 


11^ A") /10\ 

115.03 (12) 


XT1 ' PA' p 1 A' 

N 1 — C9 — C10 


AA /1 1\ 

99.63 (11) 


p IT' pA' PI Al 

C13 — C9 — C10 


111 /:n /n\ 
11 J.6U (lz) 


XT1 ' pn ' TTA' 

N 1 — C9 — H9 


1 AA A 

109.4 


P 1 O ' PA' TTA' 

C13 — C9 — H9 


109.4 


pi a/ PA' TTA' 

C10 — C9 — H9 


1 AA A 

109.4 


Cll — C 1 0 — JNz 


1 AO £/1 t A A\ 

11)8.64 (14) 


Cll — C10 — C9 


iao 00 / 1 "> \ 
108.88 (13) 


N2 — C10 — C9 


111 A C\ /1^\ 

111. 49 (12) 


P 11' P 1 A ' P "7 ' 

Cll — C10 — C7 


11/1 1T / 1 O \ 

114.13 (13) 


XTO ' PIAf pn/ 

Nz — C10 — C7 


1 AO jCO /1 0\ 

108.68 (13) 


y— T\f /— 1 1 / rinj 

C9 — C10 — C7 


105.03 (12) 


/— \ / /~i 1 1 f /— 1 1 / 

03 — Cll — CIO 


1 12.02 (13) 


/~\0 ' P<i 1 1 Til 1 pi 

(J3 — C 1 1 — H 11C 


1 AA O 

109.2 


Pi Al pill TJ I 1 p 

C10 — C 1 1 — H 11C 


1 AO O 

1U9.Z 


PiO ' P 11' T T 1 1 T"\ 

03 — Cll — HI ID 


109.2 


pi a/ P11' TT11 r~\ 

C10 — Cll — H11U 


1 AA O 

109.2 


TT1 1 p P11' TT11 T\ 

H 1 1 C — C 1 1 — H 1 1 D 


1 AT A 

107.9 


pp t pn; p 1 n/ 

U3 — Clz — Cl / 


11 /.13 (14) 


PiO ' P 1 O ' P 1 O ' 

03 — C12 — C13 


101 n n / 1 a \ 

121.77 (14) 


P 1 n / p 1 if p 1 -) / 

C17 — C12 — C13 


101 AT /I f \ 

121.03 (15) 


P1/1' PIO' P10' 

C14 — C13 — C12 


1 1 n J /" / 1 ^\ 

117.46 (15) 


1 a f pni pa' 

C14 — C13 — C9 


10 1 TO / 1 A \ 

(14) 


P 1 O ' P 1 O ' PA' 

Cl2 — C13 — C9 


10AT/1 f 1 A\ 

120.74 (14) 


P 1 C P 1 /I ' P 1 O ' 

C15 — C14 — C13 


101 n a /in\ 

121.74 (17) 


pi f | P1/I' TT 1 /I ' 

C15 — C14 — H14 


1 1 A 1 

119.1 


pi p 1 A f TT 1 A f 

C13 — C14 — H14 


1 1 A 1 

119.1 


P 1 /" ' P 1 C ' P 1 /I ' 

C16 — C15 — C14 


1 1 A ^ C SI "7 \ 

119.55 (17) 


C16 — C15 — H15 


1 OA O 

120.2 


C14'— C15'— H15' 


120.2 


C17'— C16'— C15' 


120.04(18) 


C17'— C16'— HI 6' 


120.0 


C15'— C16'— H16' 


120.0 


C16'— C17'— C12' 


120.13 (17) 


C16'— C17'— H17' 


119.9 
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C12— C17— H17 
Nl— CI 8— H18A 
Nl— CI 8— H18B 
H18A— CI 8— H18B 
Nl— C18— H18C 
H18A— CI 8— H18C 
H18B— CI 8— H18C 
CI— CI 9— HI 9A 
CI— CI 9— HI 9B 
H19A— CI 9— H19B 
CI— C19— H19C 
H19A— CI 9— H19C 
H19B— CI 9— H19C 
C18— Nl— C8 
CI 8— Nl— C9 
C8— Nl— C9 
01— N2— 02 

01— N2— CIO 

02— N2— CIO 
CI 2— 03— Cll 



120.2 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 

111.69(12) 
114.03 (11) 
106.14(11) 
123.89 (18) 
118.48(17) 
117.53 (17) 
117.34(11) 



C12'— CI 7'— HI 7' 
Nl'— C18'— H18D 
Nl'— C18'— H18E 
H18D— C18'— H18E 
Nl'— C18'— H18F 
H18D— CI 8'— H18F 
H18E— C18'— H18F 
CI'— C19'— H19D 
CI'— C19'— H19E 
H19D— C19'— H19E 
CI'— C19'— H19F 
H19D— C19'— H19F 
H19E— C19'— H19F 
CI 8'— Nl'— C8' 
C18'— Nl'— C9' 
C8'— Nl'— C9' 
02'— N2'— 01' 
02'— N2'— CIO' 
01'— N2'— CIO' 
C12'— 03'— Cll' 



119.9 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 

111.94(13) 
114.55 (12) 
102.66(12) 
122.81 (19) 
119.06(17) 
118.12(18) 
115.47(12) 



C6— CI— C2— C3 
C19— CI— C2— C3 
CI— C2— C3— C4 
C2— C3— C4— C5 
C3— C4— C5— C6 
C4— C5— C6— CI 
C4— C5— C6— C7 
C2— CI— C6— C5 
C19— CI— C6— C5 
C2— CI— C6— C7 
C19— CI— C6— C7 
C5— C6— C7— C8 
CI— C6— C7— C8 
C5— C6— C7— CIO 
CI— C6— C7— CIO 
C6— C7— C8— Nl 
CIO— C7— C8— Nl 
Nl— C9— CIO— Cll 
CI 3— C9— CIO— Cll 
Nl— C9— CIO— N2 
CI 3— C9— CIO— N2 
Nl— C9— CIO— C7 
CI 3— C9— CIO— C7 
C6— C7— CIO— Cll 
C8— C7— CIO— Cll 
C6— C7— CIO— N2 
C8— C7— CIO— N2 
C6— C7— CIO— C9 



-1.2 (3) 
176.7 (2) 
-1.0(3) 
1.9 (3) 
-0.7 (3) 
-1.5 (3) 
176.76(16) 
2.4 (2) 
-175.46(17) 
-175.85 (15) 
6.3 (2) 
40.3 (2) 
-141.51 (15) 
-80.15 (18) 
98.06(16) 
-131.16(13) 
-4.12 (16) 
77.41 (13) 
-44.51 (16) 
-161.60(11) 
76.48 (15) 
-45.74 (13) 
-167.66 (11) 
39.70 (18) 
-88.80 (15) 
-83.10(16) 
148.40 (14) 
159.04 (12) 



C6'— CI'— C2'— C3' 
C19'— CI'— C2'— C3' 
CI'— C2'— C3'— C4' 
C2'— C3'— C4'— C5' 
C3'— C4'— C5'— C6' 
C4'— C5'— C6'— cr 
C4'— C5'— C6'— C7' 
C2'— CI'— C6'— C5' 
C19'— CI'— C6'— C5' 
C2'— CI'— C6'— C7' 
CI 9'— CI'— C6'— C7' 
C5'— C6'— C7'— C8' 
CI'— C6'— C7'— C8' 
C5'— C6'— C7'— CIO' 
CI'— C6'— C7'— CIO' 
C6'— C7'— C8'— Nl' 
CIO'— C7'— C8'— Nl' 
Nl'— C9'— CIO'— Cll' 
C13'— C9'— CIO'— Cll' 
Nl'— C9'— CIO'— N2' 
C13'— C9'— CIO'— N2' 
Nl'— C9'— CIO'— C7' 
C13'— C9'— CIO'— C7' 
C6'— C7'— CIO'— Cll' 
C8'— C7'— CIO'— Cll' 
C6'— C7'— CIO'— N2' 
C8'— C7'— CIO'— N2' 
C6'— C7'— CIO'— C9' 



1.2 (3) 
-179.5 (2) 
-0.3 (4) 
-0.6 (4) 
0.5 (4) 
0.5 (3) 
-177.83 (19) 
-1.3 (3) 
179.42 (17) 
177.01 (16) 
-2.3 (2) 
33.4 (2) 
-144.85 (15) 
-84.50(19) 
97.23 (18) 
-103.29 (15) 
22.18(15) 
86.74 (14) 
-36.11 (17) 
-153.42 (13) 
83.73 (16) 
-35.89 (14) 
-158.74(12) 
14.51 (19) 
-110.37(15) 
-106.91 (15) 
128.21 (14) 
133.68 (13) 
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p o pt n a r~*c\ 

C8 — C7 — C 1 0 — C9 


i n ci i 1 A\ 

30.53 (14) 


p o 1 i~~<Hf PIA' p ( V 

C8 — C7 — C10 — C9 


O *7A / 1 C\ 

8.79 (15) 


N2 — C 1 0 — C 1 1 — 03 


£1 AO / 1 C\ 

-63.92 (15) 


XTO ' pi Af /^l 1 ' /"\ ") f 

N2 — C10 — Cll — <J3 


a 1 ** oa / 1 o\ 
—62.29 (18) 


pn nin n 1 p.-> 

C9 — CIO — Cll — 03 


58.29 (16) 


PA/ p i Af pii 1 1 p.") / 

C9 — C 1 0 — C 1 1 — U3 


C A TA / 1 OA 

59.30 (18) 


p"7 pin n i p.i 

C7 — CIO — Cll — 03 


173.69 (12) 


r^Hf pi A' niii p, -> ^ 

C7 — C10 — Cll — U3 


n/ n /i i\ 

176.27 (13) 


/~\o n o f~^\ a 
(J 3 — C12 — C13 — C14 


1 H A AO / 1 C\ 

174.98 (15) 


/ "\ o f PIT pit 1/ 1 /I f 

(J3 — C12 — C13 — C14 


n£" /IT p| f \ 

176.47 (15) 


ph p i /i 

C17 — C12 — C13 — C14 


O 1 /1\ 

-2.1 (2) 


rii hi p i o/ pin/ z -1 1 /I f 

C17 — C12 — C13 — C14 


A C /ON 

-0.5 (2) 


p.1 pii nn pn 

03 — C12 — C13 — C9 


A A ZO\ 

-0.9 (2) 


m t pit pin pn' 

03 — C12 — C13 — C9 


A 1 ZO\ 

-0.1 (2) 


ph /~i i o pi i pa 

C 1 7 — C 1 2 — C 1 3 — C 9 


1 n AO /I A\ 

-177.98 (14) 


nin' p>11/ pin/ p p» f 

Cl7 — Cl2 — Cl3 — C9 


1 T7 1 O / 1 C\ 

-177.13 (15) 


JN 1 — C9 — C13 — Clz 


A/1 AC /1 jC\ 

— 94.95 (16) 


TvT 1' pn ' pni i^A Af 

N 1 — C9 — C 1 3 — C 1 4 


no ao /1 o\ 
/8.02 (15) 


pi a c ' a pn pn 

C 1 0 — C9 — C 1 3 — C 1 2 


n OA / 1 A\ 

17.80 (19) 


pi a/ p n ' pn' 

C10 — C9 — C13 — C14 


1z^O AC /1 /l\ 

-168.05 (14) 


xt 1 pn rn p 1 /i 

Nl — C9 — C13 — C14 


on / 1 o\ 

89.33 (18) 


xt 1 ' pni pi ii pni 

N 1 — C9 — C13 — C12 


1 nc ci pi 

-105.52 (16) 


pi a r^c\ pn r" 1 *\ a 

CIO — C9 — C13 — C14 


1 C*7 A 1 / 1 C\ 

-157.91 (15) 


pi a/ /~^f\t pn/ p>n/ 

CIO — C9 — Cl3 — Cl2 


O A 1 / 1 A\ 

8.41 (19) 


pn pn piyi p 1 c 

C12 — CI 3 — C14 — CI j 


2.6 (3) 


phi pni pui pi r i 
Clz — CI 3 — C14 — CI 5 


O 1 /"ON 

2.1 (2) 


pn pn pi^i pk 

C9 — C 1 3 — C 1 4 — C 1 5 


1 TO /I 1 / 1 1\ 

178.41 (17) 


pn' pn/ p 1 /i i p 1 ri 

C9 — C13 — C14 — C15 


no £n /ic\ 

178.67 (15) 


p i -7 p 1 /I p 1 c / "• 1 /" 

C13 — C14 — CI 5 — C16 


-1.3 (3) 


p -i -7 / p -\ At p i r/ p 1 f 

C13 — C14 — C15 — CI 6 


-2.1 (3) 


p i a pic pn 

C 1 4 — C 1 5 — C 1 6 — C 1 7 


A C /"} \ 

-0.5 (3) 


A At pii f / \ £.t P 1 T/ 

C14 — CI 5 — Clo — C17 


A A \ 

0.4 (3) 


pi c p i x p i -7 pn 
C15 — C16 — CI / — Clz 


1.0 (3) 


CI 5 — Clo — CI / — C12 


1.1 (3) 


p -> pn pn p i s 

1)3 — C 1 2 — C 1 7 — C 1 6 


i"7/: on / 1 z:\ 

—176.89 (16) 


r\-> t p 1 t pni pi/f 

03 — C12 — C17 — Clo 


i to oa / 1 z:\ 

-178.20 (16) 


p 1 -7 p -i Pk p -1 ^7 p 1 /- 

C13 — C12 — C17 — Clo 


0.4 (3) 


p -i -7 / p nf p i n/ p 1 /" » 

C13 — C12 — Cl7 — C16 


1 1 /o \ 

-1.1 (3) 


p "7 PO X T I p 1 o 

C7 — Co — Nl — Clo 


1 C A AO /I T\ 

— 150.02 (13) 


p -Tf PO' XT 1 ' /"" 1 o' 

C7 — C8 — Nl — C18 


1 7A 11 /1 1\ 

—170.11 (13) 


P"7 PO XT1 pn 

C / — Co — N 1 — C9 


If 1 O /I c\ 

—25. Is (15) 


PT PO' VT1 ' pn' 

C / — Co — N 1 — C9 


—46. / / (15) 


p 1 i pn xt 1 pio 

C 1 3 — C9 — N 1 — C 1 o 


HI 11 /1 C\ 

-73.23 (15) 


p 1 1 1 pn' xt 1 ' pio' 

C13 — C9 — N 1 — C18 


-65.66 (17) 


p i r\ s~~i r\ xt 1 p 1 o 

CIO — C9 — Nl — Clo 


1 £7 f i / 1 O \ 

167.51 (12) 


p i r\t p r\t \ti / p i nf 

C 1 0 — C9 — N 1 — C 1 8 


1 TO C 1 / 1 O \ 

172.51 (13) 


p 1 -7 PA X T 1 p O 

C 1 3 — C9 — N 1 — C o 


163.38 (12) 


pni p n ' xn / p o ' 

C13 — C9 — Nl — C8 


1 TO TzT / 1 0\ 

172.76 (12) 


pi a pn xti po 
CIO — C9 — N 1 — Co 


44.12 (13) 


pin' pn' xti ' po' 
C10 — C9 — N 1 — C8 


50. yj (14) 


C 1 1 — C 1 0 — N2 — 0 1 


OT 1 A / 1 ON 

-27.39 (18) 


Cll — C10 — N2 — 02 


150.5 (2) 


C9 — C 1 0 — N2 — 0 1 


1 /lO /" O /I f \ 

-148.68 (15) 


C9 — C10 — N2 — 02 


30.5 (3) 


p "7 P1A TV TO p, 1 

C 7 — C 1 0 — N 2 — 0 1 


AA AT / 1 "7\ 

99.03 (17) 


p -Tf pi Af XT1 ' p, O / 

C7 — C 1 0 — N 2 — 02 


OA O ZO\ 

-84.8 (2) 


rn no m? n? 




nr no' n?' or 


—^0 5 (1\ 


C9— CIO— N2— 02 


34.72 (18) 


C9'— CIO'— N2'— 01' 


-150.48 (17) 


C7— CIO— N2— 02 


-77.57 (16) 


C7'— CIO'— N2'— 01' 


94.22 (19) 


CI 3— CI 2— 03— Cll 


13.4 (2) 


C17'— C12'— 03'— Cll' 


-160.04 (15) 


CI 7— CI 2— 03— Cll 


-169.35 (14) 


C13'— C12'— 03'— Cll' 


22.9 (2) 


CIO— Cll— 03— C12 


-42.60 (18) 


CIO'— Cll'— 03'— C12' 


-53.5 (2) 


Hydrogen-bond geometry (A, °) 








Cg\\ and Cgi are the centroids of the C12-C17' and C1-C6 rings, respectively. 




D—n-A 


D — H 


R-A D-A 


D — U-A 


C15— H15-01" 


0.93 


2.60 3.282 (3) 


1 T. 1 


C4'— H4'-02 il 


0.93 


2.56 3.407 (3) 


152 


C14'— H14'-02 


0.93 


2.59 3.327 (2) 


136 


C19'— H19F-01' 


0.96 


2.54 3.391 (3) 


148 


C18— HlS^-Qjll' 


0.96 


2.92 3.854 (2) 


166 


CI 9'— m9E-Cg3 m 


0.96 


2.94 3.811 (3) 


152 


Symmetry codes: (i) x,y-\, z; (ii) -jc+1, 


-y+1, -z; (iii) x-1/2, -y-\l2, z- 


-1/2. 
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